
Vol.:(0123456789)

Discover Health Systems            (2023) 2:22  | https://doi.org/10.1007/s44250-023-00036-8

1 3

Discover Health Systems

Research

Comparative analysis of a private telehealth clinic and country‑wide 
COVID‑19 patient management results

Konstantine Chakhunashvili1,2  · Davit G. Chakhunashvili3 · Eka Kvirkvelia4 · Nino Kiknadze1,5

Received: 7 June 2023 / Accepted: 2 August 2023

© The Author(s) 2023  OPEN

Abstract
The first majorly destructive pandemic of the twenty-first century broke out due to the spread of Severe Acute Respiratory 
Syndrome Coronavirus 2 worldwide. Remote management was put in place to efficiently assess the patients to prevent 
unnecessary hospitalization and educate the infected on the red flags. This study is a retrospective case control study that 
will contain a retrospective include analysis of medical records of 13,174 pediatric and adult patients with a laboratory-
confirmed diagnosis of Coronavirus Disease and were undergoing remote management at REDMED online clinic in the 
period of July, 2021 and March, 2022. The retrieved data will be analyzed in specific detail and the hospitalization rate will 
be compared with country-wide results. The analysis helped us conclude, that there is a statistically significant difference 
between the country-wide hospitalization rate (16.8% by December 31, 2021 and 15.1% by July, 2022) and hospitalization 
rate (total mean value—1.8%) recorded at REDMED (×2 = 2123.488, df = 1, p < 0.0001 and ×2 = 1824.761, df = 1, p < 0.0001). 
This type of discrepancy requires further investigation. However, we have a reason to believe that direct communication 
with your doctor through an application might be the reason for being compliant and trusting the service provider. Well-
managed and organized telemedicine is an efficient tool to manage Coronavirus or other Infectious Diseases remotely, 
especially when direct patient-to-doctor audiovisual communication is enabled..

1 Introduction

The first majorly destructive pandemic of the twenty-first century that broke out due to the spread of Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-COV-2) worldwide and cast all countries into chaos, and despair, prompted 
fast adjustment to overcome this huge challenge [1–3]. Most of the countries responded with strict lockdowns, how-
ever, South Korea, which had a milder approach and civic involvement, is considered to be the most efficient. They 
utilized modern technologies, implemented milder restrictions, perfected identification, tacking and isolation of the 
infected [4–6]. The pandemic caused chaos in educational system as well and a lot of universities introduced remote 
studying, whilst some scientists and countries proposed hybrid teaching models to be implemented to find a mid-
dle ground between spread of the disease and maintaining the quality [7]. Whilst some countries totally restricted 
or prohibited various types of mass gatherings (political, recreational, religious etc.) some countries implemented 
specialized guidelines for such events, including using digital applications, COVID-19 vaccination status, social dis-
tancing, COVID-19 test results and so on [8–10]. Advent of new technologies and digital tools prompted researchers 
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to study and analyze COVID-19 patterns, including patterns of spreading, which might be useful in management of 
the pandemic [11]. Telehealth and remote management had become interesting before the recent pandemic begun. 
For example, in the United States (US) patients can be monitored for high blood pressure, apnea, asthma and etc. 
[12–14] It is also widely used for management of various neurological conditions and might even be life-saving in 
certain conditions [15]. Therefore, in addition to a prompt response from scientists by starting to create either a drug 
to cure Coronavirus Disease (COVID-19) or an effective vaccine against SARS-COV-2, some countries implemented a 
hotline to communicate to their patients, whilst other countries together with existing hotline also gave permission 
for using existing telehealth platforms to manage the infected [12, 13, 16–18]. Remote management was put in place 
to make an efficient assessment of the patients to prevent unnecessary hospitalization and to educate the infected on 
what the red flags were [19, 20]. The country of Georgia initially responded heavy-handedly with a strict lock-down 
and did not start setting up state-governed call centers until a second wave hit the country [21]. These call centers 
could have been contacted though an emergency number 112 or 911. Later on, in July 2021 REDMED, which had 
been an up and running telemedical clinic by this time, started to provide service to SARS-COV-2 positive patients 
who had private insurance. Overall, 14,235 pediatric and adult patients were managed remotely in the period of July 
2021 up to March, 2022. This retrospective study will provide the analysis of data collected from all those patients. 
Comparative analysis of variant-specific outcomes and presenting symptoms, variant-specific outcomes in vaccinated 
and unvaccinated adults, variant-specific characteristics in adult and pediatric populations will be presented and 
discussed. We understand that this grade of digitalization comes with the risks of its own, such as leakage of patients’ 
personal information, which is a huge concern. Jain et. al, for example, published a paper proposing ways to solve 
this problem and how to keep personal information protected [22].

2  Methods

This study will include a retrospective review of medical records for 13,174 pediatric and adult patients with a 
laboratory-confirmed diagnosis of COVID-19 who were undergoing remote management at REDMED online clinic 
in the period of July, 2021 and March, 2022. REDMED in comparison to state-governed call centers comprised of 
personnel who had previous experience with telemedicine. The platform allows patients to use personal comput-
ers, laptops, pads or smartphones to get a remote consultation with a preffered specialist. The platform is based 
on Twilio engagement algorithm to help patient and doctor set-up a fast, encrypted and reliable communication 
with each other—via messaging, audio-only calls or video-calls, the communication between patient and doctor is 
available unless patient is already healthy and is “discharged” from the online clinic. Although, doctors had a spe-
cific work schedule, the communication through the system is available 24/7. Unlike other systems and algorithms, 
which include multiple steps such as schedulers, that might slow down the process [12, 13], in the case of REDMED, 
a patient can communicate to a specific service provider 24/7 via text message or requesting a call until the elec-
tronic medical record is active and the patients is not deemed healthy. REDMED is easy to set up and is available on 
all digital devices (Smart TV, smart phones, PC, laptops) with an access to the internet via application (REDMED for 
patients) or a web-page (www. redmed. ge). Remote management protocol includes communication with patients 
upon appearance in the system, gather anamnesis, inspect visually and give individual recommendations, educate 
them about respiratory and non-respiratory red flags of COVID-19 and follow-up calls every 2 days until the patient 
was considered healthy. Georgian national guidelines of COVID-19 management in this period were changing in 
accordance with the Center for Disease Control and Prevention of the United States (CDC). The hospitalization rate 
will be compared to the nationwide results presented by the NCDC. As per the data of 31st of December, 2021 Geor-
gia had 934 741 laboratory-confirmed cases and 157 047 (16.8%) had been hospitalized and as per the data of July 
1st, 2022 – 1 660 249 laboratory-confirmed cases and 250 113 (15.1%) had been hospitalized (Fig. 3). The report also 
states that over 30% of these hospitalizations were requested by the patients and did not have concrete medical 
grounds [23]. The study design is a retrospective case control study and aims to analyze the experience of REDMED 
online clinic and to compare the data with country-wide results in regards to hospitalization rate. The study was 
conducted at the facilities of REDMED online clinic. It was conducted in accordance with Helsinki Declaration, 1975 
and REDMED institutional review board (IRB) approval (approval#RM-01-0422).

http://www.redmed.ge
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2.1  Statistical analysis

Statistical analysis will be executed utilizing Microsoft Excel and SPSS, we will be actively utilizing chi-squared test and 
comparison of proportions test.

3  Results

3.1  Dataset

This study will include information from 13,174 pediatric and adult patients who were undergoing remote management 
during SARS-COV-2 infection, the patients from January, 2022 will be excluded to better compare Delta and Omicron 
variant-specific details. Figure 1 shows the age distribution of the patients. Figure 2 shows distribution of vaccinated 
and unvaccinated patients.

For this study we also utilized data from 9th report of the National Center for Disease Control and Public Health (NCDC), 
to determine dates when one of the variants became dominant and to compare hospitalization rate of our study to the 
countrywide data (Fig. 3) [23].

Fig. 1  The figure shows the 
patient distribution in age 
groups (%)

Fig. 2  The figure shows total 
number of patients, who were 
vaccinated and unvaccinated
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3.2  Variant‑specific separation

To compare Omicron and Delta variants we will follow the latest report of the NCDC [23], which includes periods when 
certain strains of SARS-COV-2 were dominant. Therefore, the study will include patients from July, 2021 up to January 1, 
2022—when Delta variant was dominant (95% +)—and patients from February 1st, 2022 up to 1st of March, 2022—when 
Omicron was dominant (95% +).

3.3  Separation by age in adult Delta and adult Omicron groups

The adult patient group comprises all the patients who are 18 + years old. Additionally, to make a more meticulous 
comparison in regards to hospitalization following age sub-groups will be set: 18–34, 35–54, 55–65, 65 + .

The pediatric patient group will consist of all the patients who are 0–18 years old.

3.4  Study groups

Having established above-mentioned separation we will get the following groups: Adult Delta (adult patients who were 
infected when Delta variant was dominant), Adult Omicron (adult patients who were infected when Omicron variant was 
dominant), Pediatric Delta (pediatric patients who were infected when Delta variant was dominant), Pediatric Omicron 
(pediatric patients who were infected when Omicron variant was dominant).

Adult Delta will consist of 6306 patients; Adult Omicron will consist of 5833 patients; Pediatric Delta will consist of 235 
patients; Pediatric Omicron will consist of 800 patients.

3.5  Adult delta group

Presenting symptoms at the onset in this group were as follows: fever (63.63%, 4013/6306), cough (32.72%, 2063/6306), 
catarrhal events, such as nasal discharge, throat ache etc. (21.81% 1376/6306), myalgia/arthralgia (16.36%, 1032/6306), 
headache (7.27%, 459/6306), nausea/vomiting (5.45%, 344/6306), diarrhea (3.63%, 229/6306), abdominal pain (1.81%, 
114/6306). The number of asymptomatic patients with a laboratory-confirmed diagnosis of COVID-19 was as high as 
23.63% (1490/6306) (Table 1).

Number of patients who were hospitalized was 157 (overall hospitalization rate 2.48%). As we mentioned, the 
adult groups were further subdivided into subsequent age sub-groups: 18–34 sub-group—1544 patients, 35–54 sub-
group—2931 patients, 55–65 sub-group—1350 patients, 65 + sub-group—481 patients. Out of the patients who were 

Fig. 3  The figure shows total number of patients with laboratory confirmed SARS-COV-2 and total number of hospitalization at two points 
in time (Officially reported by NCDC, 2022)
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admitted to a hospital 15 were from 18 to 34 sub-group (hospitalization rate 0.97%), 70 were from sub-group 35–54 
(hospitalization rate 2.38%), 42 were from sub-group 55–65 (hospitalization rate 3.1%), 30 were from sub-group 65 + (hos-
pitalization rate of 6.23%) (Table 2).

The leading reason for admission to the hospital was respiratory deterioration (130/157, 82.8%). The second most 
common reason was resistant fever (15/157, 9.5%), third reason was severe dehydration (12/157, 7.6%).

Mean fever resolution (axial temperature lower than 37.5 degrees Celsius without medication) day after disease onset 
in this group was 8 (Min.—1, Max.—19) (Fig. 4).

The number of vaccinated patients in this group was 306 (4.85%) and none of them were hospitalized.
No death was recorded in patients, while they were under remote care. No follow-up has been done after they were 

hospitalized.

3.6  Adult Omicron group

Presenting symptoms at the onset shifted in terms of prevalence and were as follows: fever (50.01%, 2917/5833), cough 
(41.23%, 2405/5833), catarrhal events (31.49% 1837/5833), headache (27.27%, 1590/5833), myalgia/arthralgia (12.98%, 
757/5833), nausea/vomiting (11.68%, 681/5833), abdominal pain (11.36%, 662/5833), diarrhea (0.64%, 38/5833), 
conjunctivitis (0.61%, 35/5833). The number of asymptomatic patients with a laboratory-confirmed diagnosis of COVID-
19 was as high as 23.05% (1344/5833) (Table 1).

Table 1  Percentage of 
symptoms at the onset of the 
disease in all the groups

Adult Delta Adult Omicron Pediatric Delta Pediatric Omicron

Fever 63.63% 50.01% 53.3% 37.62%
Cough 32.72% 41.23% 6.5% 15%
Catarrhal Events 21.81% 31.49% 16.6% 55%
Myalgia/arthralgia 16.36% 12.98% 7.2% 5%
Headache 7.27% 27.27% 13.4% 13.87%
Nausea/vomiting 5.45% 11.68% 10.2% 8.25%
Diarrhea 3.63% 0.64% 3.4% 3%
Abdominal Pain 1.81% 11.36% 6.5% 9.25%
Stridor 0% 0% 0% 1.12%
Conjunctivitis 0% 0.61% 3.4% 0%
Asymptomatic 23.63% 23.05% 30.2% 19%

Table 2  This table includes 
hospitalization rates in 
different groups and sub-
groups together with the 
nationwide report by NCDC

Hospitalization 
rate

Adult Delta 2.48%
Adult Delta (18–34) 0.97%
Adult Delta (35–54) 2.38%
Adult Delta (55–65) 3.1%
Adult Delta (65 +) 6.23%
Adult Omicron 0.89%
Adult Omicron (18–34) 0.08%
Adult Omicron (35–54) 0.77%
Adult Omicron (55–65) 1.23%
Adult Omicron (65 +) 2.5%
Pediatric Delta 5.1%
Pediatric Omicron 1.37%
Whole Country of Georgia (Results for 2020–2021, NCDC) 16.8%
Whole Country of Georgia (Results for 2020–2022, NCDC) 15.1%
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Number of patients who were hospitalized was 52 (overall hospitalization rate 0.89%). As per sub-groups: 18–34 
sub-group consisted of 1231 patients, 35–54 sub-group consisted of 2828 patients, 55–65 sub-group consisted of 1214 
patients, 65 + sub-group consisted of 560 patients. Out of the patients who were admitted to a hospital 1 was from 18 
to 34 sub-group (hospitalization rate 0.08%), 22 were from sub-group 35–54 (hospitalization rate 0.77%), 15 were from 
sub-group 55–65 (hospitalization rate 1.23%), 14 were from sub-group 65 + (hospitalization rate of 2.5%) (Table 2).

48 patients were admitted to the hospital due to respiratory deterioration, while 2 patients were admitted to the 
hospital due to severe dehydration and 2 patients due to acute severe chest pain.

Mean fever resolution day after disease onset in this group was 5 (Min.—2, Max.—17) (Fig. 4).
The number of vaccinated patients in this group was 571 (9.78%) and none of them were hospitalized.
No death was recorded in patients, while they were under remote care. No follow-up has been done after they were 

hospitalized.

3.7  Pediatric Delta group

Presenting symptoms at the onset in pediatric patients during delta domination was as follows: fever (53.3%, 125/235), 
catarrhal events (16.6% 39/235), headache (13.4%, 16/235), nausea/vomiting (10.2%, 24/235), myalgia/arthralgia (7.2%, 
17/235), cough (6.5%, 15/235), abdominal pain (6.5%, 15/235), diarrhea (3.4%, 8/235), conjunctivitis (3.4%, 8/235). The 
number of asymptomatic patients with a laboratory-confirmed diagnosis of COVID-19 was as high as 30.2% (71/235) 
(Table 1).

The number of patients who were hospitalized was 12 (overall hospitalization rate 5.1%). The main reason 
for hospitalization was not made on clinical grounds, but on social grounds, and 7 out of 12 (58.3%) patients were 
hospitalized due to the inability of adequate management at home. The rest of the five children were hospitalized for the 
following reasons: resistant fever (1 patient), severe dehydration (1 patient), respiratory distress (1 patient), somnolence 
(1 patient), and possible multisystem inflammatory syndrome in children (MIS-C) (resistant fever plus Kawasaki disease 
(KD) signs) (1 patient). The majority of hospitalized children were below 8 years old. (Table 2).

Mean fever resolution day after disease onset in this group was 6 (Min.—1, Max.—25) (Fig. 5).
No vaccinated patient was in this group.
No death was recorded in patients, while they were under remote care. No follow-up has been done after they were 

hospitalized.

3.8  Pediatric Omicron group

Presenting symptoms at the onset in pediatric patients during delta domination was as follows: catarrhal events (55% 
440/800), fever (37.62%, 301/800), cough (15%, 120/800), headache (13.87%, 111/800), abdominal pain (9.25%, 74/800), 

Fig. 4  Fever resolution among 
adult patients during Delta 
and Omicron dominance
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nausea/vomiting (8.25%, 66/800), myalgia/arthralgia (5%, 40/800), diarrhea (3%, 24/800), stridor (1.12%, 9/800). The num-
ber of asymptomatic patients with a laboratory-confirmed diagnosis of COVID-19 was as high as 19% (152/800) (Table 1).

The number of patients who were hospitalized was 11 (overall hospitalization rate 1.37%). The main reason for 
hospitalization similar to the Pediatric Delta Group was not made on clinical grounds, but on social grounds, and 6 out of 
11 (54.5%) patients were hospitalized due to the inability of adequate management at home. 3 patients were hospitalized 
due to dehydration and 2 patients were hospitalized due to resistant fever. The majority of patients—8 children—were 
below the age of 6 (Table 2).

Mean fever resolution day after disease onset in this group was 3 (Min.—1, Max.—11) (Fig. 5).

4  vaccinated patients were in this group. None of them were hospitalized.

No death was recorded in patients, while they were under remote care. No follow-up has been done after they were 
hospitalized.

4.1  Comparative statistical analysis

The analysis helped us conclude that there is a statistically significant difference when comparing hospitalization rate 
against the age sub-groups, including the pediatric age group (×2 = 66.737, df = 4, p < 0.0001) (Table 2). There was also 
significant statistical difference in regards to study groups and hospitalization rate (× 2 = 59.997, df = 3, p < 0.0001). We 
found that there also is a statistically significant difference between countrywide hospitalization rate, recorded before 
December 31, 2021 and July 1, 2022, and hospitalization rate that was recorded at REDMED (× 2 = 2123.488, df = 1, 
p < 0.0001 and × 2 = 1824.761, df = 1, p < 0.0001) (Table 2). Another discovery we came over is that there is a statistically 
significant difference in hospitalization rate among vaccinated and unvaccinated patients (respectively, 0% vs 1.88%) 
 (x2 = 15.634, df = 1, p = 0.0001). It has to be mentioned, though, that preventive potential of the vaccines slightly decreased, 
which is evident by significant statistical difference between number of vaccinated patients in Adult Omicron and Adult 
Delta Groups (respectively, 4.85% and 9.88%)  (x2 = 113.756, df = 1, p < 0.0001).

5  Discussion

COVID-19 pandemic has challenged the modern world, however, it responded swiftly and the reality has changed. The 
success and trust that was gained by m-RNA and vector vaccines is extraordinary, which might change modern medicine 
[23–26]. The same has to be said about telemedicine, although it has some limitations, this method can be very useful 

Fig. 5  Fever resolution among 
pediatric patients during 
Delta and Omicron domi-
nance
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against infectious diseases, especially reducing the risk of spreading and chances of healthcare system overload, as well 
as remote patient education [27–29]. We are sure that telemedicine will gain more ground in stroke management and 
other fields even faster than before 2020 [30].

Multiple matters can be observed when we analyze data that was collected during this study.
First of all, it is evident that Omicron spreads quicker, almost 4 times quicker among the adult population in the case 

of Georgia, which might also be attributed to a lower percentage of vaccination rate [23]. Just by looking at the group 
sizes Adult Delta size is almost the same size as Adult omicron size, however, the time frame is 6 months for the Adult 
Delta group, while for Adult Omicron it is 1 month.

In the case of the pediatric population, the Pediatric Omicron group size more than tripled the Pediatric Delta size, 
while the time frame is 6 times shorter for the Pediatric Omicron size. This kind of difference is very unusual according 
to the reported data [31–38]. That is why we tried to look into this matter very closely and we believe there are multiple 
reasons acting in tandem that helped the Omicron variant spread faster than usual. The first is that in November, 2021 all 
schools had to resume offline classes. Secondly, it is that vaccine coverage among the pediatric population is extremely 
low. The third is lower adherence to personal protective measures by children [25]. We believe that an amalgam of those 
factors played their role in infecting almost 3 times the amount in a timeframe that was 6 times smaller.

Second of all, it is clear that the Omicron variant has a milder course in both adult and pediatric populations. When we 
compare Adult Delta and Adult Omicron hospitalization rates, it is vivid that the overall hospitalization rate decreased 
almost 3 times (2.48% to 0.89%). Even if we look into individual age sub-groups: 18–34 sub-group—approximately 
11 times less (0.97% vs 0.081%), 35–54 sub-group—approximately 3 times less (2.38% vs 0.77%), sub-group 55–65—
approximately 3 times less (3.11% vs 1.23%), sub-group 65 +—approximately 2.5 times less (6.23% vs 2.5%).

COVID-19 in pediatric patients is well known to be significantly milder [39] and as we mentioned in the results section 
most of the hospitalizations were not decided on clinical grounds, but on social grounds. Regardless of this notion, we 
can clearly see a significant decrease in the admission rate in this population as well—5.1% vs 1.37%. So, basically, there 
was a massive decrease in hospitalization rate even though the Pediatric Delta group had 59% more asymptomatic 
patients than Pediatric Omicron (30.2% vs 19%).

In the Pediatric Omicron population, we had 9 patients who were older than 8 years and had presenting symptoms 
consistent with laryngotracheitis (stridor, barking cough, hoarseness), which responded well to oral dexamethasone and 
budesonide inhalation. It is an extremely rare event in this age group, however, there are case reports that such events 
were documented in adults as well [39, 40].

When we compare our hospitalization rate to the nationwide data reported by NCDC (Table 1, Fig. 3), the difference 
is so dramatic that this subject clearly needs more studying to detect what the reason for the hospitalization rate of up 
to 16.8% was. Our colleagues from Georgia report that the management of the pandemic was largely political and the 
country could have done better with a managerial body that did not have political bias [41]. We can deliberate that direct 
patient-to-doctor communication, rather than through a hotline, and the ability of audiovisual consultation, rather than 
a telephone call, facilitated by REDMED has affected those numbers. If we take into account that over 30% of the patients 
subjected themselves to hospitalization, the reliability and trust towards the service provider has to play a certain role 
[23]. However, the discrepancy is so huge that Georgian medical community will need to seriously study this subject to 
detect what the reason was: foul play, incompetence, or other objective reason(s).

Fever resolution in regard to symptom onset was faster in Adult Omicron and Pediatric Omicron groups—respectively, 
5 and 3 days vs 8 and 6 days.

Regarding the vaccination status, the first thing we notice is that none of the vaccinated patients have been 
hospitalized, which is a good demonstration of the protection that it offers. The next thing that should be noticed is 
that though the preventive potential of vaccines has been diminished in regards to the Omicron variant, in both Adult 
Delta and Adult Omicron groups the absolute majority of patients were unvaccinated (95.15% vs 90.22%). It is hard to 
attribute this effect to a specific vaccine since the data we possess does not specify which shot has been given to which 
patient and Georgia has been distributing Sinopharm BBIBP, CoronaVac, VaxZevria and Cominarty vaccines.

6  Conclusion

In the end, we would like to conclude that despite the limitations Telemedicine might have, in the case of COVID-
19 it indeed is an efficient tool to manage patients at home and prevent unnecessary overload of ambulatory and 
in-patient service, which by itself increases the risk for transmission. We think it would be wiser for governments to 
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contact and utilize already established remote platforms, that already has certain experience in telemedicine. We would 
recommend that service providers offer direct patient-to-doctor audiovisual communication without any intermediary 
link, which might lead to better patient compliance and trust building. It should be also noted, that there was an increase 
in vaccinated patients in the Adult Omicron group, the absolute majority of the patients were unvaccinated and none 
of the patients required hospitalization which means that vaccines still offer solid protection.
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